Abstract.-Critical magnetic field and spin-polarized tunnelling measurements of ultra-thin pure superconductors give values of the spin-orbit scattering time T so in general agreement with the Abrikosov-Gorkov relation T/T SO = (aZ) 1 * when T is taken to be the surface scattering time T s . Here a = e 2 /M c and Z is the atomic number of the superconductor. Knight shift experiments on superconductors and electron spin resonance experiments in which surface scattering dominates also follow this relation.
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The importance of spin-orbit scattering in high field superconductivity is well established. (1) so Here e is the probability that in a momentum scattering collision there will be a change in spin direction, x is the impurity scattering time, In applying equation (1) to cryogenically condensed ultra-thin films it was originally assumed/3,5/ that the proper normalization would be obtained if x was taken to be the measured transport relaxation time. However, the resulting dependence of x/x on Z was much less than Z 4 . Furthermore a so recent study of ultra-thin films of Ga/6/ has shown this normalization to be incorrect. A Ga film about 100 A thick was deposited on a substrate at 1 K and the value of x was determined by a tunnelling so ° measurement before and after the amorphous film was annealed at 77 K to form a crystalline film.
Even though the resistivity of the film decreased by a factor of 6, the value of x did not signiso ficantly change. We conclude that whatever scattering was associated with the additional resistance in the amorphous state was not effective in changing the spin direction and would be meaningless in On the other hand the a c t u a l momentum s c a t t e r i n g time t o be used i n equation (1) would be given by equation ( 2 ) , the surface s c a t t er i n g time.
To t e s t t h i s simple model we p l o t the availab l e data on superconductors i n f i g u r e 1. Values of e l e c t r o n s p i n resonance (ESR) data181 f o r Na and Cu f o r which i t was shown t h a t surface s c a t t e r i n g determined the l i n e widths. Actually ESR d a t a suit a b l e f o r t h i s purpose can be derived only from samples i n a r a t h e r small range of s i z e s (z lo-' t o cm). Samples must be small enough s o t h a t surface s c a t t e r i n g dominates over impurity s c a t t er i n g , but must not be so small t h a t the quantum s ize e f f e c t / 9 / on the energy l e v e l s becomes dominant. Figure 1 shows t h a t T~/ T~~ v a r i e s approximat e l y as 2' and t h a t the absolute value i s not f a r from the AG value of (a2) '. The superconducting data a r e somewhat higher than ( a~) ' , but additional s c a t t e r i n g from vacancies and impurities would tend t o decrease these values. It should be emphasized t h a t the determination of T~~ and T a r e i n most S instances r a t h e r crude and the r e s u l t s of d i f f e r e n t measurements can d i f f e r by an order of magnitude.
More accurate measurements a r e needed, but we can conclude t h a t the a v a i l a b l e data support the Abrikosov-Gorkov r e l a t i o n given by equation (1) using the surface s c a t t e r i n g time .rs. The r e s u l t s do not agree with the c a l c u l a t i o n of L i s i n and Khabibullin / l o / on t h e relaxation of conduction electron spins a t a metal surface.
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